Wind energy is not constant and windmill output is proportional to the cube of the wind speed, which causes power fluctuation of wind turbine generator (WTG). If capacity ratio of power source for WTG is very small, grid frequency is not affected by output power fluctuation. However, if the ratio becomes large, fluctuation in grid frequency will increase. In order to reduce the fluctuation of grid frequency, a provision using power storage system has recently been proposed, however, it is costly. On the other hand, above rated wind speed, pitch angle control could control output fluctuation of large-size and middle-size stand-alone WTG. Many papers have dealt with pitch angle control, but few researchers have considered modeling error and robust control system. In this paper, output power leveling above rated wind speed in the context of H ∞ control is proposed. In addition, H ∞ control is required to consider the measurement deviation and modeling error. In this study, in order to apply the lenear matrix inequality (LMI) approach, linearization of the WTG is undertaken. The H ∞ controller is designed by trial-and-error using MATLAB/LMI Toolbox.
Wind energy is not constant and windmill output is proportional to the cube of the wind speed, which causes power fluctuation of wind turbine generator (WTG). If capacity ratio of power source for WTG is very small, grid frequency is not affected by output power fluctuation. However, if the ratio becomes large, fluctuation in grid frequency will increase. In order to reduce the fluctuation of grid frequency, a provision using power storage system has recently been proposed, however, it is costly. On the other hand, above rated wind speed, pitch angle control could control output fluctuation of large-size and middle-size stand-alone WTG. Many papers have dealt with pitch angle control, but few researchers have considered modeling error and robust control system. In this paper, output power leveling above rated wind speed in the context of H ∞ control is proposed. In addition, H ∞ control is required to consider the measurement deviation and modeling error. In this study, in order to apply the lenear matrix inequality (LMI) approach, linearization of the WTG is undertaken. The H ∞ controller is designed by trial-and-error using MATLAB/LMI Toolbox.
By using the proposed controller, it is possible to reduce the output power fluctuation of wind generator having modeling error, wind shear and measurement variations. Simulation results with wind turbulence are performed to verify control performance. Fig. 1 shows the nonlinear simulation results where Fig. 1(a) shows the wind speed V w , while it can be seen from Fig. 1(b) that by utilizing the proposed method, the output power is effectively maintained at the rated value (P g = 275 kW). Generally, output power fluctuates due to small differences in pitch angle in both large-size and medium-size windmills. Fig. 1(c) shows that the pitch angle β has a good performance for output power leveling.
Hence, the simulation results show that the proposed H ∞ controller has good performance and is robust for modeling error and measurement variations. 
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